Scholars have long maintained that increases in liability encourage firms to contract out risky activities in order to take advantage of so-called judgment-proof strategies.
INTRODUCTION
UNLIKE the Mariner's albatross, oil does not sink and disappear into the sea. So when the Exxon Valdez left afloat a dark expanse of 11 million gallons of crude oil off the Alaskan coast, the albatross of legal liability These empirical studies, along with familiar anecdotal accounts, have been used to both inform and bolster the conventional perspective on contracting out. However, these accounts merely illustrate a special case of a more general and well-known phenomenon-that is, firms often initiate efficiency-based organizational adjustments following changes in relevant legal institutions.
A more complete framework for understanding how firms respond to increases in liability requires the incorporation of important institutional considerations, such as vicarious liability. Vicarious liability, that is, liability for a "related" agent's actions, is explicitly incorporated in the analysis here to expand upon the existing theory. Separately, Alan Sykes and Lewis Komhauser first analyzed vicarious liability using principal-agent models. 7 In their models, principals were liable for the actions of their agents, who may be judgment proof. 8 John Summers, and later Steven Shavell, extended the analysis of judgment-proof agents, focusing on optimal care levels under the regimes of strict liability and negligence.' T Randolph Beard and others provided a second-wave analysis of optimal care levels for judgment-proof actors.' o These articles, however, did not explore the organizational consequences of vicarious liability for transactions that can be procured through markets or within the firm. As Oliver Williamson observed, there are often meaningful organizational effects that stem from differences in contracts pursued within a firm and contracts negotiated between independent firms."
This article merges legal institutional analysis with incentive considerations to explain organizational responses to liability. Section H lays out the article's theoretical orientation using a simple model. Section I describes the organization of the crude oil shipping industry and the relevant legal regime.
Section IV provides empirical support for the model, followed by a discussion in Section V and a brief conclusion.
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H. MODEL
This section uses a simple numerical example to demonstrate the indeterminacy of increases in liability on a firm's decision to contract out risky activities.
2 Imagine a risk-neutral owner-managed firm (the firm, i) engaged in an accident-prone regulated activity. The firm may itself undertake this activity, including the associated regulatory compliance, or it may pay to have it done by a second risk-neutral owner-managed firm (the supplier, j). Assume that there are only two unobservable compliance levels (low compliance, c, and high compliance, c 2 ) and two states of nature (no accident, 01, and accident, 02). Let c, = 2 and c 2 = 10; the probability of an accident given low compliance is p(O = 0 2 1c.) = .02, and the probability of an accident given high compliance is p(O = 0 2 1c 2 ) = .01. The value of the activity, V (O) , is 100 in the no-accident state of the world and zero in the event of an accident. In the event of an accident, the fully observable damage is 1 = 1,000, which is assumed to be less than the firm's capitalization. The initial wealth of the supplier is taken to be 500. Therefore, in the event of an accident, the supplier will not be able to pay the full damages-that is, the supplier is judgment proof. To focus on the more basic aspects of contracting out versus vertical integration, we look to the organizational form that maximizes the joint expected profits of the firms.
3 Let 7ir() represent the joint expected profits when firm i undertakes the activity with compliance level e, and define ?r(6) similarly.
No Vicarious Liability. When the firm undertakes the activity, the joint expected profits given low compliance effort are equal to the expected value of the activity 4 minus the costs of compliance minus the expected liability of the activity:
ir(c,) = 98 -2 -(.02)1,000 = 76, 12 A more formal and general presentation of theoretical claims advanced here can be found in Richard R. W. Brooks, Liability and the Boundaries of the Firm (Working paper, Inst. Pol'y Res., Northwestern Univ. 2001).
"3 For simplicity, the model assumes equal costs of internal and external monitoring (normalized at zero). Differential monitoring costs may be a salient factor in the comparison of contracting out and vertical integration. However, extensive consideration of this factor is beyond the scope of this article. Additionally, I found no empirical basis to support a claim that oil companies are better able to monitor their own shipping operations or, alternatively, the operations of independents. Furthermore, for ease of explication, the model does not consider asset ownership implications in terms of optimal noncompliance investments, asset misappropriation, and misuse. See Brooks, supra note 12; Oliver D. Hart, Firms, Contracts, and Financial Structure (1995) .
14 The expected value of the activity is 99 when high compliance is taken and 98 when low compliance is taken. and similarly, the joint expected profits from high compliance effort are equal to iri(c 2 ) = 99 -10 -(.01)1,000 = 79.
Thus, if the firm undertakes the activity, it has incentive to undertake high compliance effort, with expected profits of 79. When the supplier undertakes the activity, the joint expected profits given low compliance effort are equal to 15 7rj(c,) = 98 -2 -'(.02)1,000 = 86, and joint expected profits from high compliance effort are equal to 7rj(c 2 ) = 99 -10 -'(.01)1,000 = 84.
Thus, if the supplier undertakes the activity, it has incentive to undertake low compliance effort, with expected profits of 86. The firm will contract out the activity to the supplier. That is, since expected profits under the supplier's management are greater than under the firm's management, a Pareto-superior allocation (relative to the contracting parties only) can be reached assuming that information asymmetry and transaction costs do not prevent negotiation."
Vicarious Liability. Let q be the probability that the firm is held liable for the remainder of the unpaid damages by the supplier in the event of an accident."
i If the firm undertakes the activity, the joint expected profits are the same as calculated above: 76 with low compliance and 79 with high compliance. However, now when the supplier undertakes the activity, the joint expected profits given low compliance effort are equal to the expected value of the activity minus the costs of compliance minus the expected "5 The 1/2 in these equations represents the approximate share of damages that the supplier would pay. The exact share (which we can label a, where u = (wealthcompliance)/damages) is .498 or .490 depending on chosen care level.
6 Note that the allocation is not truly Pareto superior because the externality imposed by the judgment-proof supplier must be borne by the victims of the accident.
" Defining the firm's liability as the remainder unpaid of damages makes the example a little easier to work out, but it should be noted that other forms of liability (such as joint and several liability) may introduce distortions that are not so easily worked out. A small supplier's incentive to take efficient compliance may be reduced if it believes that plaintiffs (under a regime of joint and several liability) will pursue claims against the deep-pocketed firm. (Alan 0. Sykes, "Bad Faith" Refusal to Settle by Liability Insurers: Some Implications of The Judgment-Proof Problem, 23 J. Legal Stud. 77 (1994); James Boyd & Daniel E. Ingberman, The Search for Deep Pockets: Is "Extended Liability" Expensive Liability? 13 J. L. Econ. & Org. 232 (1997) .) Of course, even the "remainder" definition of liability may encourage the supplier to spend less on compliance, thereby increasing the amount for which the firm is ultimately liable. liability of the supplier minus the expected contribution of the firm given vicarious liability q: 7rj(c,) = 98 -2 -'(.02)1,000 -q(.02)500 = 86 -l0q, and joint expected profits from high compliance effort are 7r(c 2 ) = 99 -10 -'(.01)1,000 -q(.01)500 = 84 -5q.
Thus, as long as q >_ 2/5, the firm wants the supplier to undertake high compliance effort. If the firm could observe the supplier's effort, then it would be optimal for the firm to contract out the activity and pay the supplier on the basis of observed effort. However, because the supplier's effort is unobservable, the firm must design a payment scheme that sufficiently rewards the supplier (in expectation) so that it will undertake the desired compliance effort."
8 In order to induce the supplier to undertake the high effort, the firm cannot pay a fixed wage and thereby insure the supplier, since the supplier would then certainly undertake the low effort. Thus, the firm has to reward or punish (or both reward and punish) the supplier on the basis of some outcome correlated with compliance level, presumably accident status. However, the firm's ability to punish the supplier is restricted by the supplier's limited wealth, which brings us to rewards. The key question becomes, Is the difference in expected profit sufficient for the firm to offer the supplier a high enough wage in the no-accident state so that the supplier will undertake the high effort level? In this example, the answer is no. The firm cannot profitably offer the supplier an expected wage that induces high compliance, which is not to suggest that vertical integration will necessarily be chosen. 9 As long as q <7/10, it remains optimal for the firm to contract out, despite the supplier's low compliance effort.
20 From this follows the corollary that raising q lowers the incentive to contract out. In other words, increasing the probability that firms are held liable for the negligence of their contractual partners reduces the incentive to contract with judgment-proof suppliers.
Finally, consider how an increase in the level of liability affects the decision " There are situations where there is no incentive misalignment between the firm and the supplier. For example, if the cost of low compliance was 5 instead of 2, or when q < 2/5. " Recall that the joint profit is 79 when the firm undertakes the activity with high compliance. Whereas, the joint profit is at most 82 when the supplier undertakes the activity with high compliance-that is, 84 -5q, where q > 2/5. Thus, even if the firm gave the supplier the full surplus of 3 in the no-accident state, the supplier would still have incentive to undertake low compliance based on the likelihood of the no-accident state. 20 The joint profit when the firm undertakes the activity with high compliance is lower than the joint profits when the supplier undertakes the activity with low compliance if q < 7/10-that is, 79 < 86 -1Oq implies q < 7/10. to contract out. Let I increase from 1,000 to 2,000.21 When the firm undertakes the activity, the joint expected profits given low compliance effort are equal to ir,(c,) = 98 -2 -(.02)2,000 = 56, and similarly, the joint expected profits from high compliance effort are equal to Wi(c 2 ) = 99 -10 -(.01)2,000 = 69.
Thus, if the firm undertakes the activity, it has incentive to undertake high compliance effort, with expected profits of 69. When the supplier undertakes the activity, the joint expected profits given low compliance effort are equal to 7r(c,) = 98 -2 -'(.02)2,000 -q(.02)1,500 = 86 -30q, and joint expected profits from high compliance effort are 7rj(c 2 ) = 99 -10 -'(.01)2,000 -q(.01)1,500 = 84 -15q. Now, as long as q > 2/15, the firm wants the supplier to undertake high compliance effort. But, as in the previous example, the firm cannot provide the supplier with sufficient incentive to undertake high compliance. Thus, it is optimal for the firm to contract out to the supplier only so long as q < 17/30 and to undertake the activity itself otherwise. 2 2 So the critical level of vicarious liability that allows for optimal contracting out (that is, beyond which contracting out is not profitable) has decreased from q = 7/10 to q = 17/30 when the level of liability increased from 1,000 to 2,000. Thus, for any fixed strictly positive level of vicarious liability (that is, 4 > 0), an increase in the magnitude of liability alone leads to less contracting out.
I. LIABILITY AND ORGANIZATION OF THE U.S. OIL SHIPPING INDUSTRY

A. Industry Structure
Domestic crude oil (crude) transportation in the United States is conducted mainly through pipelines and waterbome shipments (see Table 5 ). Waterborne shipping of crude may be organized through a variety of contractual arrange-2 This magnitude of increase is much smaller than the change in the federal liability limits for oil spills, which increased 40 times, from $250,000 to $10,000,000 in 1990. Note also that c -1/4, since low compliance by the supplier implies a = (500 -2)/2,000 = .249 and high compliance implies a = (500 -10)/2,000 = .245. 22 The joint profit when the firm undertakes the activity with high compliance is lower than the joint profits when the supplier undertakes the activity with low compliance if q < 17/30-that is, 69 < 86 -30q implies q < 17/30. American Petroleum Industry, 1872 -1884 (1979 . 26 Pirrong, supra note 24, explains that as oil producers (under the auspices of OPEC) abandoned traditional long-term supply contracts with refiners, the need for refiners to have vessels tied to them waned. Oil refiners thus relied less on long-term charters and their own fleet to transport crude.
27 "[R]efiner-owned tonnage has declined from approximately 35 percent of the total in 1972 to 15 percent today [1993] . . . . Forward chartering also became less prevalent during this period." Pirrong, supra note 24, at 158. corporate liability, oil tanker companies and industry lobby groups envisioned grave consequences for domestic oil transportation and gasoline prices." Beyond the effects on markets, industry advocates predicted that these tough laws would also have negative consequences for the environment-paradoxically leading to more oil spills. Oil spills would become more likely as large responsible companies, fearing excessive liability, would refuse to operate tankers in U.S. waters.
Most of the large oil companies reorganized the governance of their oil shipping operations following OPA 90. Four common types of reorganizations took place. First, many companies moved their U.S. shipping operations into separate subsidiary corporations," subsidiaries often bearing names notably unrelated to the parent corporation.' Second, several large-scale divestitures of shipping interests occurred. 35 Third, charter terms were adjusted to shift liability. 36 For instance, delivery basis contracts (that is, contracts in which the purchaser of the oil acquires ownership only after it has been 32 INTERTANKO and the International Group of P&I Clubs warned Congress that shipowners would leave the U.S. oil transportation market (H. P. Drewry Shipping Consultants Ltd., Shipping Stat. & Econ., December 1991, at 6). The oil industry's public warnings closely resembled those made by the automobile industry in the late 1960s and early 1970; automobile industry representatives warned that passage of the 1970 Clean Air Act Amendments "could prevent the continued production of automobiles [and] do irreparable damage to the American economy." Robert V. Percival et al., Environmental Regulation: Law, Science, and Policy 854 (1996) .
" See generally Janet Plume, 1990 Law Transforms Oil Barge Industry: Companies Sell Off Units to Avoid Risk, J. Com., August 19, 1991, at IA; Janet Porter, IMO to Discuss Ways to Circumvent US Stance on Oil Compensation Fund, J. Com., November 4, 1992, at 8B. Even major shipping companies, such as I. M. Skaugen AS, have heeded their lawyers' advice to legally separate their high-risk U.S. activities from the rest of the corporation. Janet Porter, Skaugen Plans to Spin Off US Subsidiary, J. Com., August 13, 1991, at 8B.
' Exxon USA, which previously conducted its shipping through Exxon Shipping, now conducts its shipping activities through its wholly owned subsidiary Sea-River Inc. . Exxon cited OPA 90 as one reason for the change of name but maintained that the change was not an attempt to avoid legal liability (H. P. Drewry Shipping Consultants Ltd., Shipping Stat. & Econ., April 1993, at 46). Texaco also removed the corporate namesake from its fleet of 31 tankers following the enactment of OPA 90 (H. P. Drewry Shipping Consultants Ltd., Shipping Stat. & Econ., July 1990, at 6).
" For example, Ashland Oil Company (Ashland) sold its Great Lakes tanker operations in 1991 because of the changes in the law (see Plume, supra note 33). Marathon Oil also sold its Great Lakes Fleet and several other shipping interests in the early 1990s (Directory of Corporate Affiliations, supra note 34; Dun & Bradstreet, Inc., supra note 34). Amoco too withdrew from the tanker market business following the passage of the new oil spill regulations. Alan Abrams, A Cloud of Doubt Envelops Tanker Officials, J. Com., June 20, 1994, at 8B. 36 In April 1990, the International Group of P&I Clubs advised tanker owners that oil companies were attempting to adjust certain contractual terms in order to transfer liability to independent vessel owners (H. P. Drewry Shipping Consultants Ltd., Shipping Stat. & Econ., May 1990, at 6).
delivered) have become less common. 37 Fourth, major oil companies adjusted their use of independent crude carriers. 38 The issue for these companies is whether the benefits of contracting out outweigh the costs. 39 Key factors in determining this trade-off are the magnitude of liability and the likelihood of being held vicariously liable, factors that require some institutional consideration.
B. Legal and Economic Institutional Matters
The presumed desirability of contracting out in this setting rests primarily on the notion that firms can partition the liability-generating activity from the corporate entity; that is, major oil companies can limit their legal liability and reputational harm by contracting out to independent judgment-proof shippers with limited wealth and reputations to risk. However, as demonstrated in the model, the presence of vicarious liability (legal or reputational) for the actions of independent operators may discourage firms from contracting out.
For several reasons, liability in this context is not as easily shifted as some commentators suggested. First, legislators from coastal states, aware of judgment-proofing strategies, engaged in patchwork attempts to fill statutory and common-law gaps in liability assignment. For example, the federal oil spill statute holds vessel owners and operators, but not cargo owners, liable "Elf Aquitaine, a large French oil company, stopped selling oil on a delivery basis in response to the liability claims allowed under OPA 90. Sullivan, supra note 2.
38 Some shipowners changed their operators in order to take advantage of a loophole in the phase-in schedule of the certificate of financial responsibility (COFR) requirement under OPA 90. The COFR phase-in schedule allows an operator with a COFR issued prior to OPA 90 to continue to operate under that COFR until it expires-up to 3 years. However, a change in the operator of a ship allowed the shipowner to file a new application under the old requirements for an additional 3 years. This strategy caught the U.S. Coast Guard by surprise. In a normal month, there were about 124 new applications filed. In October of 1994 there were 167 applications, in November there were 276, and in December there were 615. "The number of vessels involved was actually much greater than these figures reflect as an entire fleet could come under a single application." Joel Glass, Shipowners Exploit Legal COFR Loophole, Lloyd's List 1 (1995) .
" Major firms may increase their tanker operations as a means of quality control. ARCO cited the benefits of owner control when it announced that it would carry all of its own oil. Petroleum Industry Research Foundation (PLRINC), Transporting U.S. Oil Imports: The Impact of Oil Spill Legislation on the Tanker Market 65 (report prepared for the U.S. Dep't Energy (under contract DE-FGOl-91PE79095) to the U.S. Dep't Energy's Office of Domestic and International Energy Policy, June 1992). Chevron, too, felt that the best way to minimize the risk of liability from an oil spill was to manage its transportation itself rather than rely excessively on outside sources (interview with senior Chevron Shipping representative, August 1, 1997).
for spills. 4 ' States, such as Florida (see Table 1 ), responded to this gap by amending their laws to extend liability to cargo owners." Of course, a firm could carry the shipping transaction one step further, by actually selling the oil to a judgment-proof carrier and repurchasing it after delivery. 2 This strategy too, however, is constrained by legislation. 43 Further, the costs associated with transferring ownership twice make this strategy less desirable.
Additionally, there are common-law restraints on partitioning liability. The common law in the United States has generally held firms liable for the workrelated negligence of their employees or agents under the doctrine of respondeat superior." Although contracting firms are typically not liable for the negligence of independent contractors, 5 there are conditions under which liability will attach. For example, firms may be held vicariously liable if
(1) the contract involves inherently dangerous activities, (2) the firm retains control over the activity, or (3) the contractor is incompetent. The "inherently o Furthermore, at common law, the rule concerning common carriers is that the shipper (that is, owner) of the commodity is not liable for damages caused by the commodity while it is being transported. Exceptions to the rule applied when the shipper failed to use reasonable care in preparing the commodity for transportation or failed to inform the carrier of the potentially dangerous character of the commodity. 2d 978 (1993) , held that under New York's Navigation Law, McKinney's Navigation Law § 181, a broker in an oil sale could be held strictly liable for cleanup of an oil spill by virtue of its contractual relationship with the shipper "and its responsibility for selecting the manner and means of delivery." The defendant's claim that liability cannot attach because it neither owned nor delivered the oil when the spill occurred was flatly rejected by the court, which stated "that liability under the statute does not depend on title." The court continued, "We cannot accept [the defendant's] argument since it creates opportunities for avoidance that would lead to an evisceration of the statute" (emphasis added). The court has demonstrated unrelenting commitment to the plain meaning of the statute, to the point of imposing "liability upon firefighters who allegedly damaged an above-ground petroleum storage tank while fighting a fire" (Nicol v. Jenkins Fire Co., 192 A.D.2d 164, N.Y.S.2d 519) (emphasis added). Restatement (Second) of Agency § 219 (1958) . " See Restatement (Second) of Torts § § 409-29. This exception has been largely justified on the belief that the independent contractor is in a better position (than the employing firm) to minimize and spread the costs of work-related risks. Page Keeton et al., Tort and Accident Law (1989). dangerous activity" condition is unlikely to apply for oil shipping.' However, condition 2, relating to control, has been used to "pierce the corporate veil" for accidents involving oil spills. 7 Condition 3-liability based on the incompetence of the contractor-may also apply for grossly incompetent carriers (although firms wishing to retain their assets would presumably avoid such carriers). There is, however, an alternative incompetence claim that may apply in this setting. The Third Circuit briefly expanded the notion of incompetence to include financially undercapitalized contractors. 4 The court later reversed its financial undercapitalization ruling, arguing that the state was not prepared for such an expansion of liability. 9 However, if courts interpret the recent state legislative efforts to expand oil pollution liability as an indication of states' intent to preclude the use of judgment-proof independents, then vicarious liability based on undercapitalization may again become an actionable claim. Finally, even if a firm can avoid legal liability, "market liability" provides another obstacle to the effective use of judgmentproof agents. A firm's reputation may be placed in jeopardy if it is known to be the original or eventual owner of oil that spills in transit. 5° Reputations ' Attempts to hold firms liable for the negligence of independent contractors based on a theory of nondelegable duty given the hazardous nature of petroleum transportation have been unsuccessful (see, for example, Jackson v. Standard Oil Co. of California, 8 Wash. App. 83, 505 P.2d 139 (1972) ). The case law generally finds that the transportation of petroleum products neither is an ultrahazardous activity nor poses unusually high risks when customary safety protocols are followed (see Collins v. Liquid Transporters, 262 S.W.2d 382 (1953) ).
" The court in Jackson (505 P.2d at 139) held that the plaintiff established (prima facie) that Standard Oil controlled the training of the independent contractors and therefore could be held liable for their negligently tortious conduct. Support for this prima facie case against Standard Oil was based, in large part, on the fact that Standard Oil gave the independent contractor operating safety manuals. Following the Valdez spill, Exxon Corporation was deemed criminally liable for the conduct of its subsidiary (Exxon Shipping) on the basis of the theory that Exxon Corporation controlled Exxon Shipping. Although Exxon Shipping was a subsidiary of Exxon Corporation, the court made it clear that the control theory is also applicable to independent contractors. The government's case against Exxon Corporation was also based on an enterprise theory of liability. That is, the transportation activities of Exxon Shipping and the exploration, extraction, refining, wholesale and retail activities of Exxon Corporation were all part of the same enterprise, and as such liability should accrue to the whole enterprise. .2d 321 (1959) , suggested that distributive justice may warrant inclusion of insufficiently capitalized contractors under the "incompetent contractor" exception to employer nonliability for third-party losses. Following the Majestic opinion, the Third Circuit, in Becker v. Interstate Properties, held that an employer of a judgment-proof independent contractor may be held liable for the tortious negligent conduct of the contractor on a theory of insufficient capitalization. The Becker court based its ruling on perceived doctrinal trends of the state in the light of the Majestic dictum.
4 See Robinson v. Jiffy Executive Limousine Co., 4 F.3d 237 (3d Cir. 1993).
o To illustrate the importance of reputation, note that Exxon has spent $2 billion to "protect its corporate image" in the wake of its Valdez accident, according to the insurer Lloyd's of London. This expenditure is the source of some controversy, since Exxon has sued Lloyd's and other insurers to recover some of its costs. (See Youell v. Exxon Corp., 74 F.3d 373 (2d Cir. 1996) .) The insurers contend that Exxon did not have a legal duty to spend as much as matter here. Large firms often overcomply with regulations, spending millions of dollars on self-promotional ventures to improve their image with consumers and regulators." Major firms are also keenly aware of their environmental standing among investors. 2 Thus, those oil companies that continued to use independent operators put in place elaborate and costly systems of monitoring and inspecting the vessels used to transport their oil.
3 In summary, the U.S.
petroleum transportation industry is overlaid with institutional constraints on transferring liability. There has always been a nontrivial chance that major oil companies would be held responsible for the negligence of their independent carriers, whether by law or the market. The expected costs of this responsibility increased significantly when OPA 90 allowed for unlimited liability. Given these costs, one ought not expect significant increases in contracting out to judgment-proof carriers, unless they offer advantages that go beyond externalizing liability. 54 There is, however, no strong evidence that indicates that independent operators possess any advantages over the major oil companies in this respect.
IV. EMPIRICAL EVIDENCE
To examine how major oil companies responded to the increases in oil spill liability, I present in this section data on U.S. domestic petroleum shipping around the passage of OPA 90.55 The issue this analysis seeks to resolve it did for cleanups, and "[v]oluntary cleanup is not covered under the insuring agreements at issue." Culter Information Corp., Oil Spill Intelligence Report, September 16, 1994, at 1-2.
51 These strategies are particularly salient in highly regulated industries, since consistent violators of regulations experience greater regulatory oversight and receive larger fines than firms that are generally in compliance. In addition to implicit leniency for complying firms, government programs have been implemented to reward firms that avoid violations, such as the Occupational Safety and Health Administration's Star Program (which limits inspections for firms that meet stated criteria for 4 consecutive years) and the Environmental Protection Agency's (EPA's) Environmental Leader Program (which rewards companies that are consistently in compliance with less rigorous enforcement and less red tape). Econ. 165 (1996) ).
3 PIRINC, supra note 39, at ES-2. For example, a willingness to contract out to independent operators could, in theory, be motivated by the superior capabilities of these operators or scale economies of firms that specialize in shipping. However, any oil company can realize these scale economies by shipping for itself and other companies; in fact, prior to the passage of OPA 90, oil companies regularly transported oil for competing firms (see Plume, supra note 33), suggesting that fear of being held up by rivals did not prohibit such transactions.
" One would expect firms to respond promptly, if at all, to such radical changes in their exposure to liability. However, the analysis considers the time period from 1982 to 1996 to account for anticipatory and lagged responses to changes in the legal rules.
is whether major oil companies have increased their use of independent tanker operators following the stringent oil spill legislation of 1990. If contracting out has been a salient response to the heightened levels of liability, then the trend of the 1970s and 1980s toward the chartering of independent tanker operators should be reinforced or at least remain unchanged. Otherwise, if the trend of chartering independents stopped or reversed itself following the new laws, then we can conclude that widespread contracting out to externalize liability costs was not the predominant response.
56 Of course, an observed change in domestic crude shipping patterns might be explained by factors other than expanded liability for spills. Likely factors might include substitution among other modes of crude oil transportation (for example, pipelines and railways) or independent structural changes unique to U.S. crude shipping patterns. In order to account for these factors, the analysis first considers data on other modes of transporting of crude. Additionally, the analysis looks at data on the shipping patterns of noncrude petroleum products (petroleum products), such as gasoline and residual fuels. Contrasting crude oil shipping with the shipping of petroleum products (as opposed to coal, wheat, or other bulk commodities) focuses attention on the responses of firms affected by the recent oil spill laws. 57 Focusing on these firms permits identification of general changes in bulk petroleum shipping practices as opposed to responses uniquely related to crude. Since the expected liability for spills involving petroleum products also increased under OPA 90, we should observe that those markets respond in a fashion similar to that of the crude shipping market. Although similar, the response in the products market may be more muted and less immediate because the expected liability for spilled petroleum products remained lower than for spills involving crude. 5 " Finally, the analysis presents data on crude domestic tanker movements for the major oil companies in the United Kingdom. Domestic shipping data from the United Kingdom provide a nice point of comparison, since the United Kingdom did 56 This article maintains that such a response was unlikely because agency costs and vicarious liability for spills rendered it prohibitively costly. In particular, given the possibility of being held vicariously liable and the significant increases in the magnitude of fines for spills, the major oil companies should have been reluctant to entrust undercapitalized independent operators with the shipping of their oil. Therefore, we predict a change from the 1970s' and 1980s' pattern of U.S. crude oil shipping.
" Those firms involved in the shipping of crude are also largely involved in shipping petroleum products.
" Predicting the costs associated with an oil spill is a difficult task, involving hard-to-foresee considerations such as ocean currents, wind patterns, and location of the spill (Dagmar Schmidt Etkin, The Financial Costs of Oil Spills (1994)). Still, one may reasonably assume that the shipping of petroleum products generally involves less liability than the shipping of crude. Spills of lighter refined products, such as gasoline, will evaporate and naturally disperse much faster than crude, leaving considerably less to clean up. Other products, such as asphalt, pose a low probability of spills in great quantities or high cleanup costs. Thus, because of the lower levels of liability for natural resource damage and cleanup costs, one might expect that the recent oil spill laws would have an impact in the markets for shipping products that is less stark than in markets for shipping crude. not experience the extreme regulatory upheaval and expansion of liability for oil shipping that the United States did in 1990.
A. Data Description and Sources
The U.S. domestic petroleum shipping data for the major oil companies were obtained from the Waterborne Commerce Statistics Center of the Army Corps of Engineers (Waterborne Commerce). 5 9 Waterborne Commerce maintains operator records by vessel type (tanker, barge, and so on), cargo type (crude petroleum, gasoline, residual fuels, and so on), and traffic type (coastwise, lakewise, internal, and so on). Aggregate-level data are readily available; however, firm-specific data are privileged and unavailable.' In order to obtain more detailed information without violating the confidentiality restrictions, Waterbome Commerce extracted data on a subgroup of firms. This subgroup, which is here labeled as the "majors,"
6 consists roughly of the 20 largest oil companies operating in the United States around the time of the regulatory changes. The selection of the majors was based on various annual rankings, particularly total revenue. 62 Although the primary basis for inclusion among the majors was total revenue, 63 some adjustments were made to keep the list consistent over the years. (See Appendix Table Al for more " Several independent selection criteria were used to generate the data. A multiple-selection criteria was employed to assure consistency of the data and mitigate against data-processing errors.
0 The Navigation Data Center of U.S. Army Corps of Engineers is responsible for the federal water transportation statistical programs, which includes waterborne commerce statistics. The Waterborne Commerce Statistics Center, located in New Orleans, Louisiana, publishes data on vessel operators of record derived from ENG Forms 3925, 3925B, and 3925P. These forms must be "completed and filed by vessel operating companies each month for all voyages or vessel movements completed during the month." (Navigation and Dredging Operations and Maintenance Guidance and Procedures, Pamphlet No. 1130-2-520, Department of the Army, U.S. Army Corps of Engineers, ch. 5, at 4 (1996) .) Information on these forms includes vessel and operator data as well as the type and characteristics of principal commodity transported. Given the proprietary nature of this information, the U.S. Army Corps of Engineers will release operator data only at a level of aggregation sufficient to protect the individual identity of vessel operators and other relevant parties.
6 This usage is not to be confused with the majors used to refer to the then six largest petroleum interests (British Petroleum, Chevron, Exxon, Mobil, Royal Dutch/Shell, and Texaco). The majors of this article include those six firms as well as other large petroleum interests. 63 The majors consistently earned between 80 and 90 percent of the revenues of the industry. The share of revenues varies slightly over the years of the study depending on how the industry group was defined. The main sources for defining the relevant industry were reports produced by Oil & Gas Journal (supra note 62) and Ward's Business Directory (supra note 62). detail on the top revenue-generating oil firms for the years of the study.) 64 After determining a consistent set of the major oil companies, their shipping affiliates and subsidiaries were identified and included among the majors.
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While Waterborne Commerce provided information on the operators of domestic petroleum shipping, the Maritime Administration (MARAD) and the U.S. Coast Guard provided data on the ownership of the U.S. tanker fleet legally able to engage in domestic crude oil transportation. Several other sources were supplemented with trade journals to determine the U.S. tanker fleet size and associated ownership information. The primary figures and owner information come from the MARAD's Office of Statistical and Economic Analysis. To fill in gaps of the MARAD data (as well as to confirm their accuracy) vessel inventory data were acquired from the U.S. Coast Guard.' A third source, Fairplay Information Systems's World Shipping Year ' For example, Sun Oil was ranked highly among the top 20 oil companies in terms of revenue for many years of the study. It is not included in the sample because in the late 1980s it was "broken up," changed the name of its domestic upstream component to Oryx Energy Company, and thereafter was not among the top revenue-generating firms. Tenneco was also excluded from the list because its assets were sold off to various companies (but not to companies included in the final list), and these assets were difficult to track. On the other hand, firms such as Gulf Oil and Getty Oil were included in the list even though they were acquired in 1984. They were included because their assets remained together, were easily traceable, and went to other oil companies that are consistently in the top 10 revenue-generating firms. The oil companies that were included in the final lists are Amerada Hess, Amoco, ARCO, Ashland Oil, BP USA, Chevron, Coastal, Conoco, Enron, Exxon, Getty, Gulf, Kerr-McGee, Marathon, Mobil, Occidental Petroleum, Phillips Petroleum, Shell/Royal Dutch, Texaco, and Unocal. The names of many of these firms have changed over the years of the study. Finally, the list of majors was expanded to include the American Tanker, Overseas Shipping Group, and Keystone so as to capture BP America's role in shipping. Since BP America has a foreign parent, it was restricted from directly engaging in U.S. domestic shipping under the Jones Act. Inclusion of these operators neither significantly nor qualitatively altered the reported results.
65 The data on subsidiaries and affiliates were derived from Directory of Corporate Affiliations (supra note 34) and Dun & Bradstreet, Inc. (supra note 34). Those subsidiaries and affiliates that listed water transportation (Standard Industrial Classification 44) among their principal activities were added to the list of majors.
6 Through various database files, the Coast Guard maintains records on all U.S.-flagged vessels and foreign-flagged vessels of 16,000 gross tons or greater to enter U.S. waters since 1984. The primary file utilized was the Vessel Identification Table (VIDT), which contains 414,930 observations, each representing a unique vessel entry. The relevant variables in this table are the vessel names, the flag of the vessel, the type of vessel (in 15 categories including tankers, tank barges, oil recovery, recreational, research vessels, tug boats, and fishing boats), and the use of the vessel (in 43 categories from crude carriers to prison barges). Importantly, the VIDT file also contains a unique vessel identification (vkey) variable for each observation. The vkey allows one to merge the vessel information table with a database of vessel owners (the Party Identification Table, PIDT) , each with a unique party identification (pkey). The PIDT contains 209,828 unique vessel owners. The two files were first merged into a single database using the Vessel Responsible Parties Table ( VRPT), which links the party and its role (for example, owner, operator, and so forth) using the pkeys from the PIDT files to particular vessels using the vkeys from the VIDT file. The next step was to limit the merged database by focusing only on vessel types capable of transporting petroleum (for example, tank barges, tankers, and other commercial vessels) and appropriate-use types (for example, crude carriers, combination carriers, and bulk oil and products carriers). This generated a trimmed-down database with 8,156 observations representing 4,809 unique company names. Most of these companies owned Books (1988-97), was used as an additional check. The three sources were highly consistent, and the few minor inconsistencies were resolved straight- Table 2 presents a summary of the data on domestic waterborne movements of crude petroleum from 1982 to 1996. The total (in millions of tons) is shown-followed by the amount and percentage operated by the majors, which is shown in Figure 1 . Looking at Figure 1 , we note the sharp increase in the percentage carried by the majors beginning in 1990.68 The majors also made large absolute increases in their U.S. operations, which can be seen in Table 2 .' These results stand in clear opposition to the predictions of divery few vessels-for example, by restricting the sample to unique company names that own three or more vessels, we get 5,629 observations representing 557 different companies. The next step was to restrict the sample to tankers only (leaving 2,921 observations) and then taking only those tankers that are U.S. flagged (leaving 330 observations). Finally, by removing all U.S. government tankers (for example, U.S. Department of Transportation, U.S. Navy, and Department of Interior), we are left with a sample of 296 observations. This final database turned out to be slightly larger than the MARAD databases because it includes some historical information.
B. Results
67 In cases of inconsistencies related to the tonnage capacity reported, I used the first deadweight tonnage numbers provided by MARAD. There were limited cases of inconsistencies in the owner information. For example, one source may have listed a bank or financial institution as the owner, while another listed a major oil company or independent shipping company as the owner. There were only a few cases of one source listing a major oil company as the owner while another listed an independent shipper as the owner. Such conflicts existed largely because one source was slower than the other to recognize that the vessel had been transferred from one owner to another.
' As a check on the consistency of this data, the 20 largest operators in 1990 (in terms of tonnage) were first identified. Then using this list of operators, the amount shipped by these 20 in 1989 and 1990 were compared. This comparison allows one to observe how the largest operators in 1990 behaved prior to the change in OPA 90. If the majors significantly increased their operations in response to OPA 90, then we might expect that the 1990 large operators (as a group) should have moved considerably less crude in 1989. Results of the comparison confirm this expectation: the 1990 large operators moved 76 percent of the domestic tanker and tank barges crude in 1990; the previous year, this same set of operators moved only 38 percent. Additional checks, using varying lists of the top 20 oil companies (according to revenue), produced similar findings.
'9 As would be expected, Table 2 also indicates that the overall level of domestic water transportation of crude has fallen due, in part, to the liability-driven increase in the price of shipping. This increase manifested itself mainly through higher insurance premia and increased capital requirements to build safer double-hulled vessels. Section V elaborates on this point. NOTE.-Amounts are in millions of tons (tonnage figures are short tons-that is, 2,000 pounds).
vestiture by the major oil companies. Namely, instead of witnessing more contracting out to smaller less-capitalized operators to avoid liability, we see that the majors significantly increased their U.S. domestic vertically integrated crude shipping operations following OPA 90. The Petroleum Industry Research Foundation (PIRJNC) presented a similar observation in a 1992 report on the impact of OPA 90 on U.S. oil imports.
7° This report employed quantitative data on fleet composition, trades, and vessel movements (largely supplied by Lloyd's Maritime System) and more qualitative interviews with oil companies, shipowners, charterers, insurance companies, and others. The report concluded, "Corporate restructuring to limit the assets at risk continues, but the early signs of a flight to quality provides a stark contrast to the fears of many OPA critics who forecast that U.S. oil imports would be carried in inferior ships, by uncaring owners, for unscrupulous charterers. The exact opposite is occurring." 1 In addition, data on the bulk shipping of certain noncrude petroleum products are considered in order to focus attention on the responses of operators o PIRINC, supra note 39.
Id. at ES-2 (emphasis added). "Most of the large oil companies have recommitted themselves to the U.S. trades, and focus their efforts on control of the tonnage they use, either by ownership or by extensive inspection programs for chartered vessels and establishment of much closer links with independent shipowners." Id. While the PIRINC report reached the same conclusions as this article, the data are quite distinct. The PIRINC data are based on profiles of vessels calling on U.S. ports from 1989 to 1991. That is, these data reflect the number of vessels calling on U.S. ports-not cargo volume. Identifying the increases in cargo volume moved by the majors is one distinct advantage of the results in this article.
Year
FiGuRE 1.-Percentage of total tonnage for U.S. domestic waterborne crude petroleum shipped by selected major oil companies, 1982-96. affected by the recent oil spill laws. Figure 2 shows the percentage of domestic waterborne shipments on all vessels by the majors for gasoline, residual fuels, asphalt, and distillate fuel oil. As with the changes in crude shipments shown in Figure 1 , one can clearly observe that the majors moved significantly more gasoline and distillate fuel oil shipments following the passage of OPA 90. There were also significant changes in asphalt and residual fuels (residuals) shipments by the majors. 72 7 2 Comparing the mean quantities and percentages operated by the majors pre-and post-OPA 90 (using two-sample t-tests both with pooled and unequal variances), we observe significant differences in means at the .01 level for all commodities except asphalt, which is significant at the .05 level. These results are consistent with a model that predicts stronger responses as the expected accident costs associated with the commodity rise. The expected accident costs of shipping crude are likely to be greater than the expected accident costs of shipping gasoline, residual fuels, asphalt, and distillate fuel oils (see note 59 infra). Gasoline, being a "nonpersistent oil," will evaporate to a great extent following a spill. This evaporation implies lower cleanup costs and less natural resource damages than with similar crude oil spills. Residuals and asphalt are "persistent oils" like crude; however, the expected accident costs associated with these commodities are generally lower because they are transported mainly by tank barges. Tank barges impose a lower accident risk than tankers because they (1) typically travel at half the speed of tankers, (2) are smaller than tankers with many segregated compartments to limit the release of oil during a hull rupture, and (3) make better use of hydrostatic balancing to minimize cargo loss during a hull rupture (PIRINC, supra note 39). It is therefore not surprising to see the strongest and most immediate response with respect to crude and more muted though still significant responses with respect to residual fuels and asphalt. In addition to the volume of crude moved by the majors, data on tanker ownership tend to confirm the notion that the majors took an increasingly larger share of the tanker market following OPA 90. While independent operators' ownership of worldwide tanker supply continued to increase post-OPA 90," in the United States it was the majors who increased ownership of tanker supply. Table 3 reports the deadweight capacity of all U.S. registered oceangoing privately owned merchant tankers of 1,000 gross tons or greater. As the table indicates, from 1990 to 1996, the major's share of the tanker deadweight capacity increased from 30 to 42 percent, reflecting a 40 percent increase in capacity share. 74 There was practically no change in the percentage of tonnage owned by the majors from 1989 to 1991, which " In 1992, 58 percent of the world tanker supply was owned by independent operators, who by 1997 owned 76 percent of the world tanker fleet. In 1977, the majors owned 20 percent of the world tanker supply-this figure fell to 13 percent in 1989 , 11 percent in 1992 , and 9 percent in 1997 . (See INTERTANKO, Fact Sheet (1997 ; and PIRINC, supra note 39.) 74 It is important to note that overall reductions in domestic crude traffic (particularly from Alaska) have led to a general decrease in capacity over these years, for both the majors and independents. However, the independents' capacity has been following at a substantially faster rate, leaving an ever larger share to the majors. As one might predict, the major's percentage change in deadweight capacity did not respond as quickly as the tonnage shipped. matches PIRINC's findings." However, by 1993, significant changes are observable. The lag in terms of capacity share of the majors is not surprising given the costs associated with adding and removing vessels from a fleet. It was the independent carriers' reduction in their U.S. fleet capacity that led to the increase in the major's share. This result is consistent with the notion that many small judgment-proof companies left the market following OPA 90. Changes in the Alaskan domestic trade are undoubtedly responsible for a large portion of the increase in crude oil shipments operated by the majors. Waterbome Commerce maintains a public domain database showing stateto-state waterborne shipments by commodity. Table 4 shows the percentage of crude oil that is transported by water from Alaska and selected other states to all other states in the U.S. from 1988 to 1996.76 Crude oil shipments originating in Alaska consistently account for approximately 65 percent of the total domestic movements, which may be a slightly inflated figure. 77 " Using Lloyd's port-of-call data, PIRINC found no significant change (in terms of ownership) between 1989 and 1991 for the fleets of the most reputable independent operators and the major oil companies. (PIRINC, supra note 39, at 63.) 76 In deriving the total domestic movement of crude for Table 4 , we removed the figures from a state to a trans-shipment area (inclusion of these figures does not significantly alter any of the results presented here).
77 The total domestic shipping figures used in these calculations do not exactly match figures reported elsewhere because of coding conventions undertaken by Waterborne Commerce to protect the confidentiality of individual companies. For example, if one vessel-operating company has 80 percent or more of the tonnage for a particular state of origin to a particular state of destination, then that commodity is reclassified to "other." Also, if only two vessel-operating companies ship a commodity between two states, then that commodity is reclassified as NOTE.-Amounts are in billions of ton-miles, the tonnage of crude times the distance traveled. Other than pipelines, the distance is derived from the shortest route that can be safely navigated.
by pipelines also remained practically unchanged during the years of the study. Crude oil pipeline shipping prices, which are regulated, also remained relatively constant. 80 These figures for domestic crude petroleum movements around the enactment of OPA 90 suggest that substitution involving pipelines, railroads, or motor did not account for the increase in domestic water transportation of crude petroleum by the majors. One might test this argument by conducting a comparative analysis using a jurisdiction that did not experience significant regulatory changes for petroleum transportation. While a perfectly controlled experiment is not possible, a rough comparative assessment is offered by considering the U.K. data from Lloyd's. The United Kingdom serves as a reasonable control because its 8 There was movement toward more competitive pricing during the early years of the study, when the Federal Energy Regulatory Commission attempted to deregulate oil pipelines-attempts that proved to be largely successful by the late 1980s. See Emerson H. Tiller, Controlling Policy by Controlling Process: Judicial Influence on Regulatory Decision Making, 14 J. L. Econ. & Org. 114 (1998) .
"1 While Table 5 shows an overall decline in domestic transportation of crude by all modes, U.S. consumption of petroleum has increased over the years of this study (see Table 6 ). Taken together, these observations imply that direct imports made up for the decline in domestic transportation of petroleum in the 1990s. liability regime for oil transportation was a close match to that of the United States prior to OPA 90, and it did not undergo a regulatory shock in or around 1990. Also, the United Kingdom is among the largest consumers and transporters of crude in Europe. Figure 3 presents a comparison of U.K. and U.S. domestic tanker movements of crude petroleum by the majors from 1987 to 1996. The figure dramatically illustrates the magnitude of change in crude shipping in the United States compared to the United Kingdom. While there was an increase in the amount of U.K. domestic crude that the majors transported from 1989 to 1990, the change is quite small compared to what was experienced in the United States in 1990. Going from 1989 to 1990, the majors increased their U.K. domestic crude shipping by 12 percent, an increase that corrected itself by 1991.82 On the other hand, the majors increased their U.S. domestic crude shipping on tankers by 114 percent from 1989 to 1990-with the following years remaining far above pre-1990 levels. 3 Finally, one might speculate that the majors' choice to further vertically integrate into domestic crude shipping was not a choice at all. That is, the majors may have been forced to increase their operations either because 82 Again, using a two-sample t-test to compare pre-and post-OPA 90 mean values, we observe no significant differences in the U.K. means. 83 The pre-and post-OPA means statistically differ at the .01 level for the U.S. means. and Belgian-owned Petrofina) and several independent tanker companies (such as World-Wide Shipping with its fleet of 70) announced that they would no longer call on U.S. ports (H. P. Drewry Shipping Consultants Ltd., Shipping Stat. & Econ., July 1990, at 6, and August 1990 at 6). 9 Even many of those tanker companies that left initially returned after short absences. See Office of Oil and Gas (U.S. Department of Energy), The U.S. Petroleum Industry: Past as Prologue, 1970 Prologue, -1992 Prologue, (1993 ; and U.S. Department of Transportation (U.S. Coast Guard), supra note 86, at 67. Despite suggestive announcement to the contrary, both Elf Aquitaine and Shell, for example, continued to actively charter ships to U.S. ports (PIRINC, supra note 39, at 65).
9' U.S. Department of Transportation (U.S. Coast Guard), supra note 86, at 63. 92The U.S. Coast Guard and concerned commentators debated the implementation of the new COFRs for many years. See Vessel Certificates of Financial Responsibility Hearings before the Subcommittee on Coast Guard and Navigation, U.S. House of Representative, July 21, 1994.
" The double-hulled requirement sped up the rate of retiring older vessels and raised the cost of constructing replacements since double hulls increase vessel-building costs by 15-20 percent (PIRINC, supra note 39).
9 Following OPA 90, the majors began thorough monitoring of chartered vessels, demanding increased operational standards and stringent inspection programs. Id.
9' This estimate is based on tanker expenses per voyage day, which are active sea days plus port days. Figures were provided by the Office of Costs and Rates, Maritime Administration. operating costs, rose by 18 percent in 1990.96 In 1991, the P&I clubs imposed a small pollution surcharge for oil tankers that operated in U.S. waters.
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The evidence indicates that independent tanker companies remained in the U.S. market following OPA 90. Furthermore, the rates charged by these independents appeared largely unaffected by the financial responsibility and liability aspects of OPA 90. 9 ' Worldwide tanker time charter rates for vessels of various sizes are presented in Table 7 , which shows that 1-year time charter rates increased significantly during 1990 and 1991. These increases can be principally attributed to the events leading up to and including the Gulf War and compensate them for their increased risks and costs? After all, charterers commonly agree to pay the additional insurance costs for operating in the U.S. trade."°4 The majors could have compensated the independent tanker companies for the higher insurance premia without significantly affecting their own costs. For instance, if the independents passed along the full pollution surcharge to refiners, it would have increased the refiners' acquisition costs by only 1.38-2.2 percent between 1991 and 1994. So the question remains, Why did the majors not contract out more of their petroleum shipping following OPA 90? The answer this research offers is that the benefits of externalizing liability by contracting out risky activities to judgment-proof firms were outweighed by the expected costs induced by the distortions in care levels produced by these firms.
VI. CONCLUSION
The conventional view of organizational responses to increases in liability is that finns will contract out risky activities to judgment-proof entities. This problem, "the judgment-proof problem," has received considerable attention as a highly salient issue in the context of expanding U.S. legal liability. Some scholars maintain that this problem (if unaddressed) will inevitably lead to the collapse of the U.S. system of civil liability. Others call for extreme and immediate responses, such as direct government regulation, allowing for criminal sanctions and mandating insurance for risky activities.
0 5 This article challenges the uniformity of the conventional view of contracting out risky activities. While contracting out to judgment-proof suppliers is sometimes a best response to increases in liability, firms are often better off vertically integrating because those suppliers are judgment proof not only to third-party claimants but also to the firm itself. Vertical integration may occur even where there has been no expansion of vicarious liability. The analysis shows that the optimal organizational response to increases in legal liability is in-"o PIRINC, supra note 39, at 93. 105 However, these proposed solutions bring their own problems and do not necessarily correct the judgment-proof problem. Direct government regulation or monitoring for criminal behavior are costly options with mixed track records. Mandating full insurance may also fail for a variety of reasons: (1) insurance companies typically place limits on the amount and scope of recovery; (2) given a system of limited shareholder liability, public corporations have insufficient incentive to acquire full insurance (Hansmann & Kraakman, supra note 32); (3) since many firms do not purchase full insurance, "bad-faith" or strategic interactions between the insured and the insurer may lead to nonoptimal litigation or settlement of tort claims and increased externalization of liability for judgment-proof firms (Sykes, supra note 17); (4) even the possibility of good-faith disputes between the insurer and the insured may provide an incentive for underinsurance (see Youell v. Exxon Corp., supra note 50, concerning Exxon's claim against its insurer Lloyd's of London); (5) even if there was full insurance, issues of moral hazard would arise, as they generally do under full insurance (Shavell, supra note 3); (6) finally, insurance or COFR may fail because some states that allow for unlimited liability require only a COFR satisfying the federal law, which does not provide for unlimited liability for most spills (see Table 1 ). determinate given institutional constraints, legal and otherwise, on shifting liability. Thus, close attention must be given to institutional details in order to predict and understand likely organizational responses to changing liability.
The empirical section of the article examined the U.S. domestic crude oil shipping industry before and after the stringent regulatory oversight and heightened liability of the late 1980s and early 1990s. Industry observers predicted that the major oil companies would contract out to judgment-proof independent operators in order to limit their liability exposure. In addition to the costly market consequences, observers foresaw detrimental environmental outcomes as undercapitalized and careless vessel operators took charge of domestic oil shipping. However, careful empirical examination of the institutional parameters and the incentive issues reveals another conclusion. Contrary to popular expectations, major oil companies have increased their shipping operations, and the number of oil spills has been reduced significantly since 1990 (see Table 6 ). The liability-shifting benefits of contracting out were overcome by the dramatic increase in the magnitude of liability in the presence of vicarious liability for oil spills. Either heightened vicarious liability or increases in the magnitude of liability can render contracting out undesirable. Unfortunately for this analysis, both were ratcheted up following the Exxon Valdez oil spill. Clearly, both played a role in the outcome, but it is not possible to directly attribute the impact of each. Efforts of attribution are necessarily relegated to future research. 
APPENDIX
